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Abstract    
In recent years, geospatial big data has aroused great concern of industry, university, research and government 
departments, and even triggered many changes in the industry. The technology of government geospatial big data 
service for comprehensive decision-making provides a new means for the government to elaborate management and 
decision-making. In this paper, the business process and overall architecture of government geospatial big data 
services for comprehensive decision-making are put forward. What’s more, the application of government geospatial 
big data service, which is oriented towards comprehensive decision-making, is mainly introduced, and the trends of 
government geospatial big data are analyzed from storage management, data integration, decision analysis, 
application services and other aspects, so as to promote the deep development and application of geospatial big data 
technology in e-government information resources. 
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INTRODUCTION 

With the intergration of information technology and socio-economic, big data has gradually become a strategic resource 
for social development and has attracted widespread attention from various industries[1-3]. The use of big data promotes 
economic development, social governance and government services. Regulatory capabilities are becoming global 
trends. E-government is an important indicator of the ability to measure national management and decision-making. The 
government departments at all levels in China are striving to fulfill the basic functions of economic regulation, market 
supervision, social management, and public service, which are more effective through e-government. E-government is 
the product that combins information technology development and government system reform. It can not only realize 
the optimization and reorganization of the government’s organizational structure and work flow, but also realize the 
automation of the government’s internal office, scientific decision-making, service network, and resource sharing. It 
also helps establish an electronic interactive channel between the government and the public to promote the national 
economy and social information[4-6]. 

Geospatial data is a basic and strategic information resource of the country. It is not only an indispensable part of e-
government, but also an important carrier of government affairs information and a basic framework for the integration 
of e-government resources. It can meet the requirements of integrated management, retrieval, analysis and service for 
government affairs information and geographic information services in E-government[7]. The government's refined 
management and decision-making cannot be separated from the support of geographic information and big data 
technology. The technology of government geospatial big data has become a powerful tool for all levels of government 
departments to conduct business management and macro analysis decisions. 

Government geospatial big data is oriented to government affairs information management and government 
comprehensive decision-making. It comes from a variety of sources, including unstructured or semi-structured data, 
such as office document, , report, image, audio and video. It also includes structural geospatial data such as remote 
sensing image, navigation and positioning data, and electronic map producted by professional departments. At the same 
time, the large data of the government geographic space covers the macroscopic and microcosmic data of different 
granularity. And big data from different government departments are fragmented. Based on the demands of the service-
oriented governments, this paper puts forward a business process and a overall structure of government geospatial big 
data services for the comprehensive decision-making. This paper introduces the application of government affairs 
geospatial big data services for comprehensive decision-making, and analyzes the development trend of geopolitical 
geospatial big data from several aspects, such as storage management, data integration, decision analysis, application 
service, etc.. 

Proceedings, 7th International Conference on Cartography and GIS, 18-23 June 2018, Sozopol, Bulgaria 
ISSN: 1314-0604, Eds: Bandrova T., Konečný M. 

73



THE BUSINESS PROCESS OF GOVERNMENT GEOSPATIAL BIG DATA SERVICE 

In response to the urgent need of the construction of service-oriented government and national fine governance, we 
have focused on the bottlenecks and challenges of the national e-government space decision-making services. With the 
goal of providing services for government spatial information decision-making based on big data technology, the 
business process of government geospatial big data service for comprehensive decision-making is constructed, which 
covers the geographic information service flow of the geospatial big data aggregation, integration, analysis, and service. 

The business process of government geospatial big data service is shown in Figure 1-1. It uses a multi-type and multi-
granularity automatic exchange method of geographic information to realize the automatic convergence of massive, 
multi-source, heterogeneous departments and local data resources. It also solves the problems of cross-regional and 
cross-sectoral governmental geospatial data exchange and convergence. We use index classification, text mining,index 
building, integrated, and cleaning methods to build a dynamic database of multi-sourced government information 
resources. The use of depth-analysis technology in government geospatial big data are used to solve the problems of 
spatial features and rules extraction, temporal pattern analysis, topic-oriented spatial assistance decision-making model 
for efficient construction and other problems. Based on the self-developed analysis platform. We provide thematic 
information services and subject information services for users at different levels, including countries, departments, and 
localities, and improve the technical support capabilities and qualities of government geospatial big data for government 
management and decision-making services [8-12]. 
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Figure 1-1 The business process of government geospatial big data service 

THE OVERALL FRAMEWORK OF GOVERNMENT GEOSPATIAL BIG DATA SERVICE 

Combined the need on knowledge-based service through the processing of government decision-making, and based on 
the frame of streamed geographic computing, the full-process-spatial-decision-service platform[13-14] was researched 
independently, which supports synergetic data aggregation, data analysis and synergetic information service, and 
achieved the construction of multilayer spatial model base, depth analysis of multisource fusion data, the simulation of 
multi-scale-related spatial scene and multi-topic target synergetic decision-making. The overall framework of 
government geospatial big data service is shown in figure 2-1, and something about government geospatial big data 
service, such as the integration, the analysis platform and the application, are mainly included.  
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Data source layer 

Through data integration treatment, such as extract and transformation, data source layer provides the basic of spatial 
location to thematic data, meanwhile, the basic geospatial data is offered to the construction of government geospatial 
big data analysis platform. Data source layer consists of geospatial data, non-spatial data and internet data. 
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Figure 2-1 The overall framework of government geospatial big data service 

Data aggregation layer 

Data aggregation layer converges various kinds of information, such as legal entity, population, macro-economy, basic 
agricultural condition, national condition and other government information, by endowing spatial government 
information. Government information is connected with geographic information. Finally, the government thematic 
geospatial database is organized. 
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Big data center 

By using government geospatial big data storage management platform, we construct data classification system and 
build basic geographic national condition storehouse and global strategic basic geographic storage, etc. Big data layer 
achieves the hierarchical classification of multi-resource and heterogeneous government information resource, and 
gives united supporting on government geospatial big data analysis platform. 

Application support layer 

This layer is responsible for some important tasks, such as data computing, statistical analysis, mining simulation etc. 
By using paralel computing engine, spatial operating engine, spatial big data statistical analysis tools, spatial analysis 
tools, spatial big data mining tools and spatial big data simulation models, etc., rich computing and analysis 
functionality is provided to upper application. Application system can be built fleetly by service basic tools, spatial data 
allocation tools, visualization display components, map service engine and thematic analysis tools, etc. 

Application layer 

To mainly confront macro-decision from country, departments and local officials, application layer provides internet 
data service and some kinds of data, such as basic geographic framework data and government geospatial data, analysis 
result about geographic national conditions is also provided. Thematic analysis service including spatial analysis about 
integrated development of Beijing, Tianjin and Hebei, comprehensive analysis on Yangtze river economic zone, one 
belt and one road’s spatial information analysis and comprehensive application analysis that face hot issues are 
provided. The special subjects about integration and analysis service are also offered, which cover social data and 
economic activities data such as housing prices, public services and disaster management. Hidden knowledge will be 
mined while social and economic information situation analysis service that face to the public will be provided. 

THE APPLICATION OF GOVERNMENT GEOSPATIAL BIG DATA SERVICE  

Based on the big data analysis platform of government geospatial, the applications of government geospatial big data 
service focus on different aspexts, including regional economic development, disaster prevention and mitigation, 
ecological environment monitoring, emergency management, national defense construction, and other government 
priorities. Various degree of geospatial big data service application practices have been implemented at different levels, 
including the national, departmental, and local levels. These applications provide the disaster prevention and mitigation, 
resources and environment, social economy, strategic resources, urbanization expansion and other aspects of the 
auxiliary decision-making services, and play an important role in resource integration, analysis and evaluation,  assisted 
decision-making and other aspects. 

Government Geospatial Big Data Analysis Service System 

The geospatial big data analysis service system for government decision-making is based on the National Bureau of 
Surveying and Mapping of Geographical Information, which serves the General Office of the State Council and related 
government departments service  technology, data and application for 20 years. Under the existing massive basic 
geographic information data and comprehensive government information, and the requirements of the government's 
comprehensive decision-making on the intelligence, knowledge and personalization of geographic information, 
parallelized spatial analysis based on MapReduce, spatial structure analysis Exploratory Spatial Data Analysis (ESDA), 
entity-oriented time series analysis and spatial trend discovery, and spatial data correlation and impact analysis based on 
multi-model intersection, this paper focuses on internet geographic information acquisition and mining, based on user 
behavior analysis of geographic information service actively geospatial spatial data comprehensive analysis of mining 
technology. The Hadoop framework is used to develop a geospatial big data analysis service software, which consists of 
geospatial big data integrated storage, management and maintenance, analysis and mining, associated services and other 
subsystems. Relying on the e-government intranet, based on geospatial big data, carried out on-line analysis and 
demonstration applications of government affairs information on social and economic, resource and environmental 
topics. 
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Figure 3-1 cluster analysis of pollution enterprises in Baoding 

Figure 3-1 uses the data of 9045 polluted enterprises in Baoding city of Hebei in 2015. We divide the gathering place of 
the pollution enterprises in Baoding, and distinguish the types of the collective of the polluted enterprises. Then we 
provide the decision support for the government to govern the polluted enterprises and to implement the corresponding 
policies. Figure 3-2 analyzes the population change, age structure, gender distribution, and air quality analysis of 
Beijing, Tianjin and Hebei. By analysing the 2015 population data of Beijing-Tianjin-Hebei, and the space-quality data 
from January 2015 to November 2016, this paper provides scientific decision support for the integrated cooperative 
development of Beijing, Tianjin and Hebei. Figure 3-3 is the integration technological process of government 
information resources, Figure 3-4 shows the integration consequence of a large number of corporate data, population 
data, and geospatial data, reflects the distribution of regional companies and population, and provides important 
reference for the formulation of regional socio-economic development planning and related government decision-
making. 

      

Figure 3-2 The spatial analysis of the integration of Beijing, Tianjin and Hebei 

(a) The Spatial distribution of population 
in Beijing, Tianjin and Hebei 

(b) Spatial distribution of air quality in 
Beijing, Tianjin and Hebei 

(b)The concentration division of the 
polluted enterprises in Baoding 

 

(a)The spatial distribution of polluting 
enterprises in Baoding 
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Figure 3-3 The technology process of government information resource integration 

  

             (a) Corporate legal data                           (b) Population data 

Figure 3-4 Integration of Government Information Resources  

Discovery and integration of internet multi-source government information  

The application of internet multi-source government information are used in many aspects, the discovery and extraction 
of various information resources such as national economy, social development, natural disasters, and public opinion of 
society from the internet; integration with the “Map World” public service geographic information; dynamical 
reflection of economic, disaster, and social conditions of China on the digital globe; and automatic discovery, extraction 
and continuous update of the government affairs information based on the internet. 

Figure 3-5 shows the results of information mining analysis based on internet house prices and landslide geological 
disasters. Based on the discovery, acquisition, cleaning, classification and association of information resources such as 
basic geographic information, thematic geographic information and government subject information in the internet, the 
service of dynamic discovery and continuous integration is realized. 

 

Figure 3-5 Internet-based Geographic Information Mining Analysis 

(a)Internet-based house price 
information analysis 

(b)Internet-based news and public 
opinion monitoring analysis 
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THE DEVELOPMENT TREND OF GOVERNMENT GEOSPATIAL BIG DATA SERVICE  

The era of big data emerges with the developments and applications of technologies such as internet technology, 
sensing technology, location service technology, cloud computing, and artificial intelligence. The unprecedented 
changes have taken place in aspects of acquisition methods, dissemination efficiency, application deployment methods, 
service models, data production and processing methods, target users, etc., thus it makes the geographic information 
disciplines, technology and industry in a revolutionary stage of development. "Speaking with data, making decisions 
with data, managing with data, and using data for innovation" have become new ways to improve government 's 
administrative ability. Government departments have put forward higher requirements for the form, content, and 
capabilities of spatial information decision services and bring new opportunities and challenges to government 
geospatial big data in decision-making services[15-22]. 

Dynamic storage management of government geospatial big data 

The ubiquity of government geographic information collection will lead to the continuous enhancement of personal 
characteristics of geospatial data collection. In the past, because of the high collection costs, technical barriers, etc.,  the 
organized and professional team can only complete the tasks of geospatial data collection. Personalized mobile internet 
terminal devices with location collection capabilities allow individuals to record and collect geospatial data. Due to the 
ever-increasing data sizes and the real-time/near-real-time demands of network applications, geospatial data is 
diversified and dynamic, so the personalized characteristics of spatial data will be strengthened. Personalized geospatial 
data collection will change the management mode of geospatial data, that is, from centralized data management to 
distributed and decentralized data management. On the other hand, the traditional parallel computing and spatial 
database technologies have problems such as poor scalability and single support when storing and managing a large 
amount of geospatial data. Therefore, combining MapReduce technology with dynamic storage of large-scale 
government geospatial data Management has become a development trend. 

Effective integration granularity of government geospatial big data 

At present, the granularity of spatial data integration for e-government is relatively coarse, and it is usually completed in 
the data layer. With the diversification of geospatial data sources and the increasing frequency of updates, the 
granularity of geospatial data integration and management will be continue to refine until the basic granularity of the 
original data. The granularity of the large-scale integration of government geospatial big data will enable the data 
objects of the application to originate from different data sources. The data granularity will no longer be confined to 
some data layers, but will be refined to entities and vertices, i.e. entities in the dataset. Even the vertices originate from 
different measurement databases, and the application data sets are formed through integration in real time. Through this 
real-time, fine-grained data integration, government-related geographic information applications can use and process 
data flexibly to improve the operational efficiency and responsiveness of applications. 

Intelligent decision analysis of government geospatial big data 

The current spatial information decision analysis is more about passive services such as spatial query, data browsing, 
and spatial analysis. It lacks decision analysis for knowledge content and solutions, and cannot actively perceive 
changes in user needs; information acquisition, processing, analysis, and other stages. The granularity of the functions is 
too coarse to allow functional expansion and integration of multiple technologies, making it difficult to adjust 
information combinations and services. Proactive and knowledge-based spatial decision analysis is the inevitable 
outcome of spatial information science, decision support technology, and artificial intelligence integration and 
development. It is also an inevitable requirement for solving spatial decision problems in complex fields. The analysis 
of future spatial decision-making is more and more extensive, and the level is deeper and deeper. It requires the 
automatic customization and initiative provision of decision analysis. Knowledge-based, intelligent spatial decision 
analysis research will promote spatial information systems from data management and spatial analysis as the main 
functions to knowledge management, spatial decision-making as the main function, data-driven transformation to 
knowledge and model-driven, and quantitative models. Analyze the transformation of intelligent decision-making 
methods based on knowledge, from space information analysis applications to broader multi-domain spatial decision 
analysis applications. 

Smart service of government geospatial big data 

Under the condition of social perception, a large amount of data are generated, managed, and applied in a streaming 
manner, challenging the ability of geographic information technology to provide dynamic management, real-time query, 
panoramic display, and intelligent service. Distributed, virtualized, and containerized deployment are the development 
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directions of government geospatial big data service. Based on a platform that can provide basic data sources and 
general application functions, it can develop specific functional services and will become a mainstream of government 
affairs geographic information services in the future. It not only can effectively improve the operating efficiency of the 
infrastructure, but also can achieve a goal of smooth expansion to flexibly adapt to different application scenarios. From 
the perspective of accurate depiction and full expression of the real world, the richness of big data types continues to 
increase. Streetscapes, 45-degree strabismus images, and indoor panoramas, etc., convey spatial knowledge beyond the 
perspective of traditional map services, and have a good application effect. 

Marketing application of government geospatial big data 

Government geospatial big data service will be transformed from the business model of selling data and selling software 
products to the form of providing subscription services. This is because after the distributed and personal data 
collection, centralized geospatial datasets will gradually be overtaken by decentralized datasets. Centralized geospatial 
datasets will gradually be overtaken by decentralized datasets. So the sales data will appear in the form of subscription 
data, and the model for selling software products will gradually disappear due to the cloudization of software functions. 
The traditional geographic information industry's market customers are mainly government and industry users, while 
government geospatial big data is aimed at government agencies and industry users as well as individual users. The 
market size of government geospatial big data will be greatly expanded. With the transformation and development of 
business models, market forces will greatly promote the adjustment of practitioners and practitioners, and further 
promote the development of government geospatial big data of application market towards socialization. 

CONCLUSION 

With the development of geospatial information technology and the wide application of geographic information, 
geospatial data has become more prominent due to its large volume, multiple types, and fast updates, using government 
geospatial big data technology, the analysis, mining, and service of government geospatial big data has become the 
focus of research and application in the field. Based on the summary of research on government geospatial big data in 
recent years, this paper introduces the business process, the overall architecture and the application service practice of 
government geospatial big data  for integrated decision making, and analyzes the development trend of government 
geospatial big data, in order to promote the development and application of government geospatial big data  technology 
in e-government information resources and comprehensively improve government geospatial big data analysis 
capabilities. 
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